Polymorphisms in metallothionein-1 and -2 genes associated with the risk of type 2 diabetes mellitus and its complications.
Metallothionein (MT) as a potent antioxidant can affect energy metabolism. The present study was undertaken to investigate the association between MT gene polymorphism and type 2 diabetes mellitus. Using the PCR-based restriction fragment length polymorphism method, seven single nucleotide polymorphisms (SNPs) in MT genes (rs8052394 and rs11076161 in MT1A gene, rs8052334, rs964372, and rs7191779 in MT1B gene, rs708274 in MT1E gene, and rs10636 in MT2A gene) were detected in 851 Chinese people of Han descent (397 diabetes and 454 controls). Several serum measurements were also examined randomly for 43 diabetic patients and 41 controls. The frequency distributions of the G allele in SNP rs8052394 of MT1A gene were significantly associated with the incidence of type 2 diabetes. There was no difference between patients and controls for the rest of six SNPs. Serum levels of interleukin-6 and tumor necrosis factor-alpha were higher, and serum superoxide dismutase activity was significantly lower in the diabetic group than those in the control group. For diabetic patients, serum superoxide dismutase activity was significantly lower in GG or GA carriers than those of AA carriers of rs8052394 SNP. Increased serum levels in diabetic patients were positively associated with rs964372 SNP, and type 2 diabetes with neuropathy was positively associated with rs10636 and rs11076161. These results suggest that multiple SNPs in MT genes are associated with diabetes and its clinical symptoms. Furthermore, MT1A gene in rs8052394 SNP is most likely the predisposition gene locus for diabetes or changes of serum superoxide dismutase activity.